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The author proposes a method which would permit one » at least in principle,
to solve the problem of finding the distances to the "point" emitters.in ques-
tion, which method is based on the analysis of the actual fluctuations in inten-
sity of different waves. The radio waves in an interstellar gas (which is a
dispersive medium for radio waves) are propagated with the group velonity
u==cen, where n= 1— §r«°N/m° is the index of rcfraction of an ionized
gas; N the concentration of free electrons; omega the angular frequency (see
V. L. Ginzburg's theory of radio-wave propagation in the ionosphere in Teori.
rasprostraneniya radlovoln v iocnosfere, 1949, p 185). If the point emitter of
radio waves {a starj is located at & distance S from us ; then the time of propa-
getion of the waves will be, from the above two relations:

_.:%z._ + Lo 2/095 N(S)dS (since u= d&_/dz‘, ete ).

Apparently, then, simultaneous emissions of radio radistions from & point
source of various waves will not all-reach the earth at the same time; the
longer waves will be retarded. The relative retardation no At corresponding
to two frequencies wl and wo (first grester) and due to a difference in group
velocities will be: :

J,
_ 1Ex107 ;1 / ! :
Q=22 (r — MIIZ)J.a N(§)S

Thus, the eis‘,fect of retardation is accumuletive, with increase in the "op-
tical distance"g WGE)dS. Obviously, we can find the distance S1 by measuring
on & "registrogrémm" the relative retardations, As an example, consider the
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excellently correlated recordings of fluctuations in radio waves from a
point emitter in Cygnus giving waves 3.7 and 6.7 meters (see Swuith, Nature,
163, 422, 1950). We can take 4t <5 sec; setting w;==15.10 x 108/sec and
; s")=2$§/x 1 /?ec wgto}':tain: ﬁ,N(s) dSKLIX1078/Cin2 . Assuming
= 10/cu cm (see Stromgren,YAstroph J, 108, Sho ' '
| 8y R/ S em parsec).mer 5 roph J, , ﬁ“!?: 1948}, we see that
~-END - }
rj
. - CONFIDENTIAL ;
 CONFIDENTIAL
-E« Ll o {

.o - & - e aan ) N K L] R
mtizgﬂmc_gg_ggfg\[ed for Release 2011/07/22 : C

9A000600360133-4 |




